This paper presents a study of the Magnetohydrodynamic flow of incompressible micropolar fluid past an infinite vertical porous plate with combined heat and mass transfer. The plate oscillate harmonically in its own plane and the temperature raised linearly with respect to time. Numerical calculations are carried out for different values of dimensionless parameters and an analysis of the results shown graphically and in table form. It is found that velocity and microrotation influenced appreciatively with parameters like radiation, magnetic, chemical reaction and coupling numbers. It is also noted that microrotation highly influenced by the magnetic parameters. The effects of some parameters on the skin friction, Nusselt and Sherwood numbers studied.
INTRODUCTION
Heat and mass transfer problems with chemical reaction and radiation effects gained considerable attention because of its applications. Heat and mass transfer occurs simultaneously in many applications in processes such as drying, distribution of temperature and moisture over agricultural fields and graves of fruit trees and so on. The problems of steady or unsteady flow over a vertical plate with and without chemical reaction effects are of great technical interest. Such types of problem gain considerable interest in the scientific literature to mention few: Soundalgekar and Wavre (1997) studied unsteady free convection flow past an infinite vertical plate with constant suction and mass transfer when the plate temperature oscillates in time about a constant mean. Rahman and Mulolani (2000) examines natural convection flow in the presence of both chemical reaction and diffusion the resulting flow patterns with particular interest is the observed flow reversal for higher Schmidt numbers. Un steady free convective heat and mass transfer flow through a porous medium with constant heat and mass flux and periodic permeability in slip flow regime for three dimensional case studied by Jain et al. (2012) . Natural convective heat transfer from narrow vertical plates which have a uniform surface heat flux has studied with different edge conditions with special attention on Prandtl number examined by Patrick and Paul (2010) . The simultaneous effects of heat and mass transfer, is concerned with a numerical study of transient natural convection flow past an impulsively started semiinfinite vertical plate subjected to uniform heat and diffusion of a chemically reactive species examined by Muthucumaraswamy and P (2002) . Hossain et al. (2001) studied the influence of fluctuating surface temperature and concentration on natural convection flow from a vertical flat plate. Srinivasacharya and Kaladhar (2014) studied numerically us- * Corresponding author. Email: mekk_aya@yahoo.com or msayano@uniswa.sz ing Keller box method the effects of thermal and soutal stratification on mixed convection flow along a vertical plate saturated with couple stress fluid.
When the flow is under the influence of transverse magnetic field studies shoed that it has engineering applications. Chaudhary and Jha (2008) studied MHD heat and mass transfer effects on the unsteady flow of a micropolar fluid through a porous medium bounded by a semi-infinite vertical plate in a slip-flow regime taking into account a homogeneous chemical reaction of the first order. Ahmed et al. (2012) studied the effect of the transverse magnetic field, Grashof number, Prandtl number and Schmidt number on the flow and transport characteristics for an infinite vertical porous plate with chemical reaction in presence of a heat source. Hsiao (2010) examine heat and mass mixed convection for MHD visco-elastic fluid past a stretching sheet with ohmic dissipation. Muthucumaraswamy and Meenakshisundaram (2006) studied chemical reaction effects on vertical oscillating plate with variable temperature for viscous fluids.
The studies in which the fluid is Newtonian do not give satisfactory result if the fluid is a mixture of heterogeneous. A micropolar fluid introduced by Eringen (1966) contains rotating micro-constituents that cause the fluid to exhibit non-Newtonian behaviour. Micropolar fluid models have been found useful in the study of flows of exotic lubricants, colloidal suspensions, polymeric fluids, liquid crystals, additive suspensions, body fluids, turbulent shear flows and flows in capillaries and microchannels. An excellent review of micropolar fluids and their applications were provided by Ariman et al. (1990) . The present study concerns the combined effects of chemical reaction and radiation on MHD flow on the velocity, temperature and concentration field of micropolar fluid over the vertical plate with varying temperature. Simulation of the flow and discussion is provided for the effect of various parameters on the velocity, microrotation, temperature and concentration.
MATHEMATICAL FORMULATION
Consider unsteady convective micropolar fluid flow with chemical reaction directly proportional to concentration (first order) and radiative heat transfer infinite vertical plate with variable temperature. The flow is assumed to be in the x− direction, which is taken along the vertical porous plate and y− axis axis is taken normal to the plate. Initially, the plate and the fluid are of the same temperature T∞ and concentration C∞. At time t the plate starts oscillating in its own plane with frequency ω and the temperature of the plate is raised linearly with respect to time while the concentration level near the plate is raised to Cw. The fluid is assumed to be electrically conducting and variations due to temperature are limited to density and viscosity. The density variation and the effects of the buoyancy are taken into account using Boussinesq's approximation. A uniform magnetic field of magnitude B0 is applied normal to the plate and the magnetic Reynolds number are assumed to be very small, so that the induced magnetic field is negligible. The physical model of the problem is shown in Fig. 1 . The concentration of the diffusing species in the binary mixture is assumed to be very small in comparison with the other chemical species, which are present, and hence the Soret and Dufour effects are negligible. Under these assumptions the equation governing the flow of incompressible micropolar fluid is given by
where ρ is density, u is fluid velocity, T is temperature, C concentration, µ the dynamic viscosity, g is gravitational acceleration, βT , βc are the thermal and concentration expansion coefficient, α the fluid thermal diffusivity, σ fluid electrical conductivity, K1 chemical reaction parameter, B0 magnetic field intensity and D the effective diffusive coefficient. Initial conditions:
The boundary conditions:
for t > 0 : u(0, t) = v0 cos ωt, Γ = n ∂Γ ∂y ,
where n = 0 the case microelements close to the boundary stick to the wall and n = 1 correspond the turbulent boundary layer. In Eq (4) the radiative heat flux under Rosseland approximation given by
where σ * is StephanBoltzmann constant and k is mean absorption coefficient, and we assume the Eckert number to be small << 1.
If the temperature differences within the flow are sufficiently small, T 4 may be expanded by Taylor series. Hence, expanding T 4 about T∞ and neglecting higher order terms we get
Substituting in Eq (9) into Eq(4) we get
Introduce the non dimensional variables througĥ
Substituting equation (11) into equations (2-5), after dropping the hat we get the following non-dimensional equations
Where Gr is Grashof number, M is magnetic parameter, pr is Prandtl number, Gc is Modified Grashof number, K is chemical reaction parameter, Ra is radiation parameter N is coupling number, N1, N2 are micropolar fluid constants, Sc Schmidt number and Ec is Eckert number. Initial conditions: The boundary conditions for t > 0:
The shearing stress on the surface of a body, skinfriction, is defined as:
With the help of (11) the shearing stress component at the plate can be calculated in non-dimensional form as:
The local mass flux and the local Sherwood number are respectively given by
We have dimenssionless form
where Re = v 0 x ν is the Reynolds number.
RESULTS AND DISCUSSION
In order to get a physical view of the problem, numerical calculations are carried out for different values of chemical reaction, magnetic, radiation parameters and coupling number using pdepe. Figure 2 show simulation for velocity, microrotation, temperature and concentration. The profiles of temperature and concentration decreases in a monotone fashion from the surface to a zero value far away in the free stream for K = 1, P r = 0.71, Sc = 0.22, Ra = 1, Gc = 2, Gr = 2, M = 5, N 1 = 0.01, N 2 = 5, t = 0.2, N = 0.5, n = 0, Ec = 0.001 and ω = π/6 and these constants used throughout the discussion unless specified otherwise. Figure 3 illustrates the effect of chemical reaction parameter (K = 0, 0.5, 1, 5), where K = 0 corresponds the case no chemical reaction, on velocity angular velocity and concentration. As chemical reaction parameter increases both velocity and concentration decreases whereas microrotation increases inside the boundary layer and it decreases in the free stream. The hydrodynamic and concentration boundary layer thickness were observed to decrease as a result of increasing chemical reaction.
The presence of transverse magnetic field produces a resistive force (Lorentz force) on the fluid flow hence leads to slow down the motion of electrically conducting fluid. Fig. 4 it is seen that increasing the values of M decreases the velocity and increases micrortation. It is also interesting to see that how the magnetic parameter affect the rotational behavior of Γ. Increasing the values magnetic parameter M slightly decreases temperature inside the boundary layer. It is marked from Fig. 5 that increasing value of radiation parameter leads to an increase in the velocity as well as temperature profiles where Ra = 0 corresponds absence of radiation. However, the reverse effect was seen for microrotation in its pick. The higher value of radiation parameter higher the thermal boundary-layer thickness. Figure 6 represents the effects of coupling number N . When N = 0, the fluid behaves as Newtonian fluid and equation (12) and (13) decoupled. Increasing the coupling number N increases velocity, microrotation and temperature as depicted in Fig. 6 The case N = 0 no microrotation shows in the graph of Γ. It is also noted that velocity of micropolar fluid greater than the velocity of Newtonian fluid. The effect of N on temperature is found to be very slightly incrossing with N . The effect of ω on velocity shown in Fig. 6(d) , as the phase angle increases the velocity decreases.
It is seen from the table Cf increases with an increasing in Ra, N but decreases with the M, K. The heat transfer at the plate, Nusselt number increases with the increase M, Ra, N it is also observed slight increase with K. The Sherwood number decreases with increase in the 
CONCLUSIONS
In this paper, investigations were made on the effects of radiation, magnetic, chemical reaction parameters and coupling numbers for chemically conducting unsteady micropolar fluid under the influence of magnetic field taking into account radiation for flow past an infinite vertical oscillating plate, with variable temperature. The results illustrate the flow characteristics for the velocity, microrotation, temperature, concentration, skin-friction, Nusselt number and Sherwood number. Magnetic parameter affects rotation component of the micropolar fluid. It is found that the velocity, microrotation, concentration as well as skin friction decreases with an increase in the chemical reaction parameter. The velocity and microration decreases with an increase in the magnetic parameter it is also seen the skin friction decreases when the magmatic parameter increases. Velocity and temperature increases with the radiation parameter. The effects of the parameters M, Ra, N, K on the skin friction Cf, Nusselt number Nu, Sherwood number Sh for Gc = 2, Gr = 2, P r = 0.71, Sc = 0.22, N 1 = 0.01, N 2 = 5 and Ec = 0.001. 
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